Manpower Development: Industry and Educators Need to Work Together by Sauer, Peter W. et al.
Missouri University of Science and Technology 
Scholars' Mine 
Electrical and Computer Engineering Faculty 
Research & Creative Works Electrical and Computer Engineering 
01 Jan 2005 
Manpower Development: Industry and Educators Need to Work 
Together 
Peter W. Sauer 
Mani Venkata 
Mariesa Crow 
Missouri University of Science and Technology, crow@mst.edu 
Follow this and additional works at: https://scholarsmine.mst.edu/ele_comeng_facwork 
 Part of the Electrical and Computer Engineering Commons 
Recommended Citation 
P. W. Sauer et al., "Manpower Development: Industry and Educators Need to Work Together," IEEE Power 
and Energy Magazine, vol. 3, no. 1, pp. 30-33, Institute of Electrical and Electronics Engineers (IEEE), Jan 
2005. 
The definitive version is available at https://doi.org/10.1109/MPAE.2005.1380229 
This Editorial is brought to you for free and open access by Scholars' Mine. It has been accepted for inclusion in 
Electrical and Computer Engineering Faculty Research & Creative Works by an authorized administrator of Scholars' 
Mine. This work is protected by U. S. Copyright Law. Unauthorized use including reproduction for redistribution 
requires the permission of the copyright holder. For more information, please contact scholarsmine@mst.edu. 
30 IEEE power & energy magazine january/february 2005
P
PEOPLE ARE NORMALLY THE
largest expense for companies and
often the first to go when things get
tight. They are also the lifeblood of
many companies, containing valu-
able corporate knowledge that can-
not  be easi ly recovered after  a
personnel crash. 
The changes in the electricity
industry have created a major reshuf-
fling of people and their talents. In
many cases, those with the right talents
have survived and even advanced as a
result of the upheaval. In many other
cases, people have sought new careers
outside  the electricity industry. New
electrical engineers are confronted
with difficult decisions in the face of
unprecedented uncertainty. This spe-
cial section was created to draw atten-
tion to the need for the electric power
industry and the electric power educa-
tors to help current and future engi-
neers cope with the new demands of a
competitive global environment. 
On the education side, two leaders
in the U.S. National Academy of Engi-
neering have offered their view of man-
power issues. To begin, Wulf and
Fisher say that “Today’s engineering
schools are not preparing their gradu-
ates as well as they might for useful
practice in the 21st century.” They
claim two fundamental problems:
✔ Fewer students are attracted to
engineering schools, and too
many drop out.
✔ Engineering schools are increas-
ingly out of touch with the prac-
tice of engineering.
These problems are said to create grad-
uates who are ill-equipped for the com-
plex interactions (across many
disciplines) of real-world engineering
systems. The charge goes so far as to
assert that “students are being prepared
to practice engineering for their par-
ents’ era, not for the 21st century.”
The solution proposed by Wulf and
Fisher is a major shift in engineering
education’s “center of gravity.” They
state that the last major shift in this
center of gravity occurred about 50
years ago when universities aggres-
sively adopted the “engineering sci-
ence” model, emphasizing the
scientific and mathematical founda-
tions of engineering rather than the tra-
ditional empirical design methods
based on experience and practice.
Their hypothesis is that something in
this “engineering science” model prob-
ably needs to be changed to keep pace
with the above driving forces. The
authors state that today’s student engi-
neers not only need to acquire the
skills of their predecessors, but also:
✔ cultivate an appreciation of
human dimensions of technology
✔ have a grasp of the significance
of global issues
✔ be sensitive to cultural diversity
✔ know how to communicate
effectively.
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Wulf and Fisher list six basic areas
where reform is needed and provide
specific steps that might be taken to
affect the proper change to better pre-
pare engineering students.
Gosbell and Robinson, in their
recent article “Assessing the Future
of Electrical Power Engineering,”
focus primarily on electrical power
engineering and the manpower issues
in Australia. While this report focuses
solely on the needs of Australia, it is
very extensive and includes numer-
ous issues that are likely to be com-
mon to power engineering manpower
needs throughout the world. The
executive summary indicates the fol-
lowing problems:
✔ The number of power engineer-
ing academics is decreasing, and
the average age is 50 years old.
✔ International students make up
50% of those taking power
courses.
✔ High school students have less
interest in undergraduate courses
in all areas of technology.
✔ Experienced engineers have
insufficient time to mentor recent
graduates or recruits.
✔ There are increased demands on
undergraduate coursework for a
more generalist approach. This
has caused a reduction in power
course offerings.
The report presents an action plan that
includes the following highlights:
✔ Industry should provide funding
to allow expert academics and
industry practitioners to work
together in course development.
✔ Schools should encourage new
academics to work closely with
industry.
✔ High school students should be
informed of the stimulating
careers that can come in power
engineering.
✔ Industry should help encourage
students to undertake power
engineering.
There appears to be a number of simi-
larities between the findings and rec-
ommendations of this report and those
of Wulf and Fisher. Between the two
reports, there is considerable material
for thought and discussion.
In this special section, we offer five
additional views on the manpower
issues in power engineering.
Candee Chambers, an American
Electric Power (AEP) recruiter, was
interviewed and a report of this inter-
view appears in question/answer for-
mat. Sample questions asked of
Chambers include: what is the average
age of employees, and what are the
expected hiring needs of AEP? What
should new engineers know? What kind
of training and continuing education






















A company can attempt to establish a
presence on campus by talking to stu-
dents in power classes or local profes-
sional society meetings, or by
sponsoring field trips to facilities. A third
way to establish such presence is to actu-
ally become involved in senior design
projects. At the administrative level, uni-
versities like to have industry engineers
serve on their advisory boards; this is a
great opportunity to create a presence on
campus. Funding research for graduate
students is an activity that promotes
interaction and shows industrial support
for power programs. Crow’s article also
offers concrete suggestions for improv-
ing recruiting success and creating a one-
stop shopping environment. 
Géza Joós discusses the problem
of training the next generation of
power engineers and researchers. He
presents several concerns and solu-
tions proposed or adopted by acade-
mia and industry at a workshop held
in October 2003 at Hydro-Quebec.
His article presents an assessment of
the situation and describes an action
plan with solutions. The issues
addressed include: manpower needs,
knowledge management, utility sup-
port of universities, a utility partner-
ship with universities, an assessment
of the engineering training trends and






















demonstrating leadership. This also
means answering the questions: What
is the power industry about? And, how
is this message being communicated?
How is this message being reinforced?
The article talks about the role that
PES might play in this challenge. It
also discusses several ideas that have
been proposed in the past, and empha-
sizes the need for leadership to take
aggressive action.
Anil Pahwa and his colleagues dis-
cuss distance learning and the issues of
student learning, pedagogy, delivery
media, logistics, and cost. Their article
includes the results of a survey
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of our other work locations, including
substations and construction sites. Our
new-hire engineers go through our reg-
ular new-hire training as well as on-the-
job training with a mentor who
oversees their work and is available to
answer questions and provide direction
when needed.
PEM: What kind of continuing educa-
tion does AEP promote for its engi-
neers?
CJC: We offer educational assis-
tance, which amounts to 75% of the cost
of registration, tuition, and laboratory
fees and 100% for books involved for
any approved course of
study up to an annual
limit of US$5,250. For
employees who obtain
college degrees, the
company will pay an
additional 25% of the
cost of all covered
expenses, not to exceed
our annual limit of
US$5,250, leading to
the degree, if employ-
ment is continued for at
least three years after receiving the
degree. The final tuition assistance
amounts to 100% after the three-year
waiting period is met.
PEM: How does AEP interact with uni-
versities to help promote power engi-
neering?
CJC: We are happy to serve in any
advisory role to demonstrate our need
for power engineering curriculums. Var-
ious experienced engineers in our com-
pany already serve as liaisons with vari-
ous schools, usually the schools from
which they have graduated.
PEM: What advice would you give uni-
versities to better prepare their gradu-
ates?
CJC: I would honestly recommend
that they partner with various employ-
ers wherever possible and invite
employers to come on campus for
speaking engagements, presentations,
etc. All of my co-ops have said that
they learn so much when they are work-
ing, and they have also said that their
experience “on-the-
job” serves them well
when they are back at
school. So many times,
they learn things in the
classroom, but they
also need to learn how
things really work back
at the workplace. We
try to get our co-ops
involved in the whole
project they are work-
ing on, including the
budget side. All of our projects are tied
to the budget approval process, and
that’s a very important part for our stu-
dents to see so they can understand the
entire project design process—from
start to finish.
PEM: What advice would you give new
graduates looking for a job in the
power industry?
CJC: I would tell any student that
co-op experience is crucial. Even if the
experience is with another company, we
always look positively on experience a
student has gained with a company in
the field they are studying. We have
found that retention of our co-ops
exceeds normal retention statistics.
PEM: What advice would you give
companies looking to hire power engi-
neering graduates?
CJC: I would recommend that com-
panies select a few schools that they are
most interested in, talk to their career
services offices, and find out how they
can get more involved. Maybe it’s
through participation in the school’s
curriculum discussions or perhaps it’s
through meetings with various faculty
members, but they should definitely tar-
get a select group of schools where the
power programs are consistent with the
company needs, and they should focus
their energy on those schools. It’s best
to try and develop a partnership with a
few schools where their name is recog-
nized by the students at career fairs and
the professors can make recommenda-
tions to the students because they are
more knowledgeable about the true
needs of the companies. It’s a win-win
situation for both...the schools reap the
benefits from company donations, and
the companies reap the benefits from
well-prepared students who are anxious
to work for them!
PEM: Any other comments?
CJC: Thanks for the opportunity to
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conducted to determine distance-
learning resources in power systems
as well as a brief history of distance
learning in power systems at Kansas
State University. While the survey
included responses from 27 universi-
ties, only 13 reported activities in
the electric power engineering area.
The historical section includes a
comparison of delivery methods and
provides a discussion of Internet
issues and problems.
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